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ESTERLINE-ANGUS 

GRAPHIC RECORDING INSTRUMENTS 



AMMETERS 


ALTERNATING CURRENT 


Trade 

No. 

203983 


Portable Type 
Portable Type 


Without Current Transformers or Shunts 

Alternating current ammeters give full scale on 
"Yz and 10 amperes. For larger capacities they are to li 
used in connection with current transformers of 5-ampei 
secondaries. Where an instrument is to be permanent y 
connected to one transformer, a scale and chart may »e 
furnished to indicate the line current direct. 

These ammeters cannot be furnished wit h a zero center*' 

I hey are accurate on all »•« >mm«*mal frequencies an® 
direct current circuits within the range of their capacity 
but cannot be used with shunts. 

Alternating current ammeters require approximate'/ 
14-volt amperes at full scale for their operation. 

Portable instruments are furnished with flexible leads 
5 feet long. Xo leads are furnished with wall and switch* 
board type. 

Amperes Range.—W ithin the capacity of the trails* 
formers or shunts used. 




Wall Type 

Trade Price 

No. Each 

20 HI 00 

AMMETERS, MILLIVOLTMETERS 
DIRECT CURRENT 

Direct current ammeters are millivolt meters used with shunts. 


Price 
Each 

$275.00 


Switchboard Type 

Trade Price 

No. Each 

203985 $225. n<A: 


Thev are calibrated for J 


Rated drop is taken at end of leads. Shunts are required 


drop of 100 millivolts for all ranges, 
for all capacities. 

Can be operated from shunts of any manufacture by calibrating to correspond with the drop 
of the shunt to which they arc to be connected by furnishing all technical data regarding the shunt* 

They can be furnished with a zero shifting device which permits their use as a center zero 
instrument or a left hand zero instrument. 

1). C. ammeters and millivoltmeters require approximately 45 100 of an ampere for operation! 

Portable, wall and switchboard instruments are furnished with flexible leads 5 feet lon'l 

Amperes Range. —Within the capacity of the transformers or shunts used. 

Portable Type Wall Type Switchboard Type 

Trade Prcc Trade Price Trade Price 

No. Fach No. Each No. Each ■ 

203986 $275 00 203987 $225.00 203988 $225 0(1 

POWER FACTOR INSTRUMENTS J| 

Power factor meters can l>c furnished with a nominal voltage rating of 100 volts, 200 volts 
or 500 volts. The current <-*>ils are «>f 5-ampere capacity. I 

Separate external resistances may be furnished which will permit the use of 100-volt instru-J | 
ments on 200 or 500-volt circuits or both. Power factor instruments require two potential cir-1 
c lits and one current circuit. When used on circuits where the current exceeds 5 amperes, one I 
current transformer is required. When used on circuits having a potential greater than the rated j 


capacity of the instrument, two potential transformers are required 

The resistances of all power factor meters are designed for continuous operation on voltages 
35 per cent in excess of the rated capacity. They require approximately 14-volt amperes in thf 


capai 

current circuit and 6 watts at 100 volts in each potential circuit for their operation. 

Portable instruments are furnished with flexible leads 5 feet long. Xo leads are furnished , 
with wall and switchboard type power factor meters. 




Portable Type 

Trade Trice 

Wall Type 

Trade Price 

Amperes 

Volts 

No. 

Each 

No. 

Each 

5 

100 

203989 

$250.00 

203992 

$215.00 

5 

200 

203990 

260.00 

203994 

225.00 

5 

500 

203991 

270 . 00 203995 

THREE PHASE 

235 . 00 


Switchboard Type 


Trade 
No. 

203996 

203997 

203998 


Price 
Each 

$215.00 
225.00 


235. 00 


All i a vi * a » a w v m a a ^ •• v wv * * » w • • v v ^ ^ — ** v ^ ■■ j 

for second range basing price of instrument on highest range. External resistance for third range 
$50.00 list additional. 

TWO PHASE 

Instruments can be built self-contained for three ranges. Add $10.00 list additional for cacffl 
range basing price of instrument on highest range. 
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WATTMETERS 

DIRECT CURRENT WITHOUT TRANSFORMERS OR SHUNTS 

Instruments of one, two or three voltage ranges, self 
contained, may be furnished. The price of the instrument is 
based on the maximum range. 

I wo-wire wattmeters operate from one 100-millivolt 
shunt taking 10 amperes from the shunt at full load. Two 
separate current coils are used, each taking 5 anqieres with 
a drop of 100 millivolts at the end of the leads. The coils 
are connected in parallel at the shunt. 

Three-wire operate from two 100-millivolt shunts, taking 
5 amperes from each shunt at full load. The current coils are 
calibrated for a drop of 100 millivolts at the ends of the leads. 
The potential coils are connected from neutral to outers. In 
ordering, the voltage across the two outers as well as from 
neutral to outer should be specified. 

Three-wire wattmeters may be used on two-wire direct 
current bv connecting the shunts in parallel and the potential 
coils in parallel. They require approximately .‘1-volt amperes 
at full load in each current circuit and 8 watts at 100 volts in 
each potential circuit. 


Wall Type 


ALTERNATING CURRENT WITHOUT TRANSFORMERS OR SHUNTS 

One hundred volts should always be specified in case it is desired to use the instrument in 
, connection with potential transformers. Other ranges are furnished for use directly across the 
line without voltage transformers. Single and polyphase wattmeters are constructed identically 
the same, tlie external diagram for connections being the only difference. 

Alternating current wattmeters require approximately 7-volt amperes at lull load in each 
current circuit and approximately 0 watts at 110 volts in each potential circuit for their 
oi**ration. 

PRICES 

Wall 

Trade 


Am; «*res 


Volta 

100 

200 

500 


Portable Type 

Price Price 


Each 

204009 

204010 

204011 


Each 

$250 00 
260 00 
270.00 


No. 

204012 

204013 

204014 


Typ 5™, 

Each 

s'j i :> oo 

225.00 
235.00 


Switchboard Type 

Trade Price 

No. Each 

204015 $215.00 

204010 225.00 

204017 235.00 



• Trade 

No. 

Amps. 

Volts 

Prici- 

Each 

204018 

mm 

O 

100 

$260 00 

204019 

5 

200 

270 00 

2O4020 

o 

500 

280 00 

i204021 

O 

100-200 

280 00 


Trade 

No. 

204022 

204023 

204024 


Amps. 

5 

5 

5 


Volts 

100-500 

200-500 

100-200-500 


Price 

Each 

$290 00 
290 00 
300 00 


Note. —The following applies to the waltnneters ^ giatances may be tapped for several 
ive current coils of 5-ampere capacity a,1 ‘ < ' ^..sinned f or continuous operation at voltages 
iltages as listed. The resistances of all : f rum ent is to be connected permanently 

j per cent in excess of the rated capacity. When an insiru 

> one set of shunts, it may be calibrated <> , zero or cen ter zero but they cannot be fur- 

All wattmeters can be furnished for a center instrument differs from the internal 

ished for both as the internal construction of a zero cent 

instruction of a left hand zero mstnnnent. ^ fe#t long . No leads are furnished with 

Portable instruments are furnished w it! 
all and switchboard type. 
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Switchboard Type 


VOLTMETERS 
DIRECT CURRENT 

The minimum capacity of these voltmeters regularly * 
furnished is 5 volts for full scale. Additional ranges may I 
lie furnished by tupping the resistance at various point* J 
in which c:ise the price of the meter is based on the maxi* 
mum range. * 

( an l>e specially calibrated for use on A. C. and D. Cl ] 
where the lowest full scale value is 150 volts or more. Fal 
this special calibration an additional charge of $10.00 hsf 
jx k r range so calibrated is made. 

May be furnished with a zero shifting device whi< 
permits their use as a center zero in-tnunent or a lefl 
hand zero instrument. Combination A. C.-D. C. voltA 
meters cannot be furnished with a zero shifting device. 

They require approximately 1/20 of an ampere foa 
their operation. 

Portable instruments are furnished with flexible lea< 

5 feet long. Xo leads arc furnished with wall and switch¬ 
board type I). C. voltmeters. 


Portable Type 


Wall Type 


Switchboard Type 


Volts 

Trade 

Price 

Trade 

Price 

Trade 

Range 

No. 

Each 

No. 

Each 

No. 

0-5 

204035 

$275 00 

204043 

1225.00 

204051 

0-10 

204036 

275 00 

204044 

225 00 

204052 

0-15 

204037 

276 00 

204045 

226 00 

204053 

0 25 

204038 

277 50 

204046 

227 50 

204054 

0-30 

204039 

279 00 

204047 

229 00 

204055 

0-50 

204040 

2SO 00 

. 204048 

230.00 

204056 

0-75 

204041 

281 00 

204049 

231 00 

204057 

0-100 

204042 

282.50 

204050 

232 50 

204058 


Price 

Each 


1225. (M 


225.Od 

226 uol 

227 50 
229 00 
230.001 
231.00 
232 5(1 


ALTERNATING AND DIRECT CURRENT 

The minimum capacity of alternating current voltmeters is 150 volts for full scale Addi¬ 
tional ranges may be furnish d for use without transformers in which case the price of the meter 
is based on the maximum range. For voltages above 750 volts, these instruments must be used 
in connection with potential transformers. 

Can be calibrated for use on A. ( ’. and D. C. at an additional charge of $10.00 list per range 
so calibrated. A.C. voltmeters and combination A.C.-D.C. voltmeters cannot be furnished with a 
center zero. The frequency of the circuit on which the instrument is to be used must l>e specified. 

Where an alternating current voltmeter is to be used on both 25 and 60-cycle and the voltage 
of the circuit is 500 volts or less, it is necessary to provide the instrument with an extra tap and 


) pro 
this 


make an extra calibration for each range. For 
$10.00 list per range is made. 

They require approximately 1 s of an ampere for their operation. 
Portable instruments are furnished with flexible leads 5 feet long. 


extra calibration an additional charge of 


Xo leads arc furnished 


with wall and 

switchboard type A.C. voltmeters. 




0-150 

204059 

285.00 

204066 

235.00 

204073 

235 00 

0-200 

204060 

287.50 

204067 

237.50 

204074 

237.50 

0-250 

204061 

290.00 

204068 

240.00 

204075 

240.00 

0-300 

204062 

295.00 

204069 

245.00 

204076 

245.00 

0-500 

204063 

300 00 

204C70 

250.00 

204077 

250.00 

0-600 

204064 

302.50 

204071 

255 . 00 

204078 

255.00 

0-750 

204065 

305.00 

204072 

260 . 00 

204079 

260.00 

For each 

additional 

range, add $10.00 

list to base 

price. 




KILO-VOLT AMPERE METERS 


Made in all commercial voltages and frequencies for polyphase circuits. Prices and technical 
data on application. 

RESISTANCE AND CONCENTRATION METERS 




For measuring resistance and for determining conductivity of solutions, (iraphic and 
indicating types. Prices and technical data on application. 
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UNIVERSAL CURRENT TRANSFORMERS 



I 


I \l 

_ 

Vr — a *!* 



A new portable current transformer, embodying the foilwing characteristics: 
j as ! aluminum case, to withstand heat, moisture and rough handling. 

7 * Hating -5 volt-amperes; liigh accuracy when operating several instruments 
simultaneously. 

3- Has continuous overload capacity of 50 per cent; no danger of over-heating when used 

Continuously. 

4.—High degree of insulation, made permanent by filling with compound. 

?• primary ranges, from 25 to 800 amperes, does the work of t hree old st vie transformers. 

~ * *• Price 

Description Each 

Ester line-Angus universal current transformer . $75 00 

SHUNTS 

Shunts are furnished in jmrtable and switchboard types for direct current wattmeters and 
mmeters. AH standard shunts are 100 millivolt drop. 

Specify whether the shunts are to be used with an ammeter, two-wire or t hree-wire wattmeter. 


Trade 
No. 

204000 


ll'nps 

Portable 

Tratlc 

Type 

Price 

Switchboard Type 

Trade Price 

Amps. 

Portable 

Trade 

Type 

Price 

Switchboard Type 

Trade Price 

II up. 

No. 

Each 

No. 

Each 

Cap. 

No. 

Each 

No. 

Each 

10 

204091 

$9 50 

204100 

$8 50 

500 

201109 

$33 50 

204118 

$25 00 

25 

204092 

10 00 

204101 

8 50 

750 

204110 

i.roo 

204119 

36 0() 

[50 

204093 

10 50 

204102 

9 00 

1000 

204111 

52.50 

204120 

42 00 

loo 

204094 

12 50 

204103 

1L 00 

1500 

201112 

63 00 

204121 

60 00 

1 Vu 

204095 

15 00 

204104 

12.50 

2000 

201113 

73 50 

204122 

To 00 

:20U 

20 loot; 

17 50 

204105 

14.50 

2500 

201114 

95 00 

204123 

90.00 

270 

204097 

20 50 

204106 

16.00 

3000 

204115 

125 00 

204124 

120 00 

fc-’nu 

204098 

23 00 

204107 

17 50 

4000 

204116 

155 00 

204125 

150 00 

4(H) 

204099 

28 00 

201108 

21 00 

5000 

204117 

190 . 00 

204126 

185.00 


Above prices apply only to standard designs. 

Prices on larger sifurnished on application. 

PARTS 

■ Chabt Feeds. -The Btandard chart feed is 3 inches per hour andImetj ra will be furnished 
I with pears for this feed unless otherwise specified on the order. Genre for %, I J 2 , 6 ami 1- men 
ft)er hour can l>e furnished at any time for all meters at a small additional charge. 

vr . • 

1. 

■. 1 ,: v.... i... r ... 

Kan milv Im' furnished wli.-n tie instrument is »riginnll\ ordered and eanm.t be incorporated later 

■without completely rebuilding the clock. 

Trade 

Description 

Gears for chart feeds of H, 1 X, 3, 6 and VI inch .per hour 


A rapid feed attachment which makes possible the operation of the chart at a feed sufficiently 
igh to make a clear record of a rapidly varying quantity, may be furnishet on *s tr me nsu- 
>ents of all types. This attachment gives in addition to the five hourly feeds men tonedI abo e 


So. - 

E0II27 
201128 


Price 

Each 

A2 00 


; 201120 
204130 
i 2 oii:;i 
! KO I132 
, 204133 
204131 


Stef^ att^nt «A » with to IX, 

3, 6 and 12-inch per hour and 3 i, 1 1 4, 3 and 6 inch per minute . 

Extended drive roll. . 

Flexible coupling ... 

Chronograph pen -. ~ w 

M. S. pen element, complete, No. 41 . . . 2.50 

K. B. pen element, complete No. . 15 00 

Zero shifting device. 


35 00 
12 00 
15.00 
25 00 
2 50 
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Record Charts. —Record charts for Esterlinc Instruments are furnished in rolls 6 inches wid 
and 90 feet long. The width of the scale on the chart is 4^2 inches. Chart Mfrs. numbers ar 
made up of the chart range number followed by a letter designating the ehart feed as follow 
A— 3 4 inches; B—Pj inches; C—3 inches; D—0 inches; E—12 inches. For instance, a 0-1 
Kw. chart with a chart speed of 3 inches i>er hour would l>e designated as follows: 2310-C. 


CHARTS FOR ESTERLINE D ARSONVAL TYPE 


Direct Current Ammeters and Voltmeters 


Mfrs. 


Mfrs. 


Mfrs. 


Mfrs. 


No. 

Range 

No. 

Range 

No. 

Range 

No. 

Range 

1300 


43124 

0“ 1 »3 

43204 

0-800 

4328 

0-15000 

4301 

• • • • 

4312*4 

0-80 

4321 

0-1000 

4329 

0-20000 

4302 


4313 

o-ioo 

43214 

0-1200 

4330 

0-25000 

4334 

• • « • 

43134 

0-120 

4322 

0-1500 

4330 H 

0-30000 

4305 

0-1 

43134 

0-125 

4322 4 

0-1600 

4331 

5—0—5 

43(Hi 

0-2 

4314 

0-150 

4323 

0-2000 

4332 

10-0-10 

4306 

0-2 5 

4340 

0-150 

4323^ 

0-2500 

4335 

75-0-75 

4306*4 

0-4 

43144 

0-160 

4324 

0-3000 

4333 

100-0-100 

4309 

0-5 

4315 

0-200 

4324 4 

0-4000 

43354 

150-0-150 

4310 

0-10 

431G 

0-250 

4325 

0-5000 

43334 

250-0-250 

43104 

0-15 

4317 

0-300 

43254 

9-6000 

4343 

300-0-300 

4310*4 

0-20 

4317*8 

0-375 

4326 

0-7500 

4336 

750-0-750 

4311 

0-25 

431S 

0-400 

4341 

0-7500 

4345 

1000-0-1000 

4311 '; 

0-30 

4319 

0-500 

43264 

0-8000 

43334 

10000-0- ltMMM) 

4311*4 

0-40 

43194 

0-600 

4237 

n 10000 

• • • • 


4312 

0-50 

1320 

0-750 

4327 * 4 

0 12000 

• t • • 



CHARTS FOR ESTERLINE DYNAMOMETER TYPE 


Alternating Current Ammeters and Voltmeters 


Mfrs. 


Mfrs. 


Mfrs. 


Mfrs. 


No. 

Range 

No. 

Range 

No. 

Range 

No. 

Range 

1300 

• • • • 

13144 

0-75 

13204 

0-600 

1327) • 

0-6000 

1301 

• • • • 

1315 

0-100 

1321 

0-750 

1328 

0-7500 

1310 

0-5 

1316 

0-150 

1322 

0-1000 

1329 

0-10000 

1311 

0-10 

1317 

0-200 

1323 

0-1500 

1330 

0-15000 

1312 

0-15 

1318 

0-250 

1324 

0-2000 

1331 

0-20000 

1313 

0 25 

1319 

0-300 

1325 

0-3000 

• • • • 


13134 

0 -30 

13193 i 

0-400 

1326 

0-4000 

• • • • 


1314 

0-50 

1320 

0-500 

1327 

0-5000 

• • • • 




Alternating and Direct Current Wattmeters 


2300 

• • • • 

23154 

0-30 

23224 

0-375 

2331 

0-4000 

2301 

• • • • 

23154 

0-40 

2323 

0-400 

2332 

0-5000 

2302 

• • • • 

2316 

0-50 

23234 

0 150 

2332 1 > 

0-6000 

2341 

• • • • 

23164 

0-60 

2324 

0-500 

2333 

0-7500 

2310 

0-1 

2317 

0-75 

23244 

0-603 

23334 

0-8000 

23104 

0-2 

2317 Vi 

0-80 

2325 

0-750 

2334 

0-10000 

2311 

0-2.5 

2318 

0-100 

23254 

0-800 

2334 V6 

0-12000 

2311' i 

0-3 

2318 4 

0-120 

2326 

0-1000 

23344 

0-12500 

23114 

0-4 

23184 

0-125 

23264 

0-1200 

2335 

0-15000 

2312 

0-5 

2319 

0-150 

2327 

0-1500 

2339 


2313 

0-10 

23194 

0-160 

2327 1 • 

0-1600 

2336 

100-0-100 

23134 

0-12.5 

2320 

0-200 

2328 

0-2000 

2340 

3200-0-3200 

2314 

0-15 

23204 

0-225 

23284 

0-2400 

2337 

4000-0-4000 

23144 

0-20 

2321 

0-250 

2329 

0-2500 

2338 

10000-0-10000 

2315 

0-25 

2322 

0-300 

2330 

0-3000 

m m m m 

. 


CHARTS FOR POWER FACTOR METERS 

Mfrs. 

No. Description 

1403 Range, 10-1.00. . 

1407 Range, 50 i>er cent lagging—unity—70 per cent leading. 


Prior 

Each 


Prices Quoted upon Application 











































